INTRODUCTION
The epidemic of obesity has grown over the decade and is now a worldwide public health problem. In Korea, as the obesity prevalence among adults greater than BMI (body mass index) 25 was 30.7%, 1/3 adults are considered obese (Ministry of Health, Welfare and Family, Korea Centers for Disease Control and Prevention, 2010) . The abdominal obesity prevalence increases with increased age for both males and females, presenting that 25.6% of male subjects older than 19 showed abdominal obesity and 24.9% for female subjects, 28.2% of males older than 30 had abdominal obesity and 28.7% for females, and 31.3% of males older than 65 showed abdominal obesity and 45.0% for females (Ministry of Health, Welfare and Family, Korea Centers for Disease Control and Prevention, 2009) . Therefore, the rates of abdominal obesity have been found to be much higher in females than males. Obesity is a medical condition that excess body fat has accumulated in the body and, especially, abdominal obesity is the most dangerous risk factor causing a various metabolic diseases such as diabetes, hypertension, hyperlipemia, coronary heart disease, cardiac vascular disease and etc. (Grundy et al. 2004) . As the different aspects of abdominal obesity were observed between males and females, drinking and smoking were major causes of abdominal obesity for males and abdominal obesity for females was affected by the life cycle including childbirth, menopause, aging and etc. (Wang et al. 2005 ). Therefore, abdominal obesity for females are related to environmental factors and natural process such as aging and threats the health.
The importance of abdominal obesity is increasing with regard to disease prevention and health promotion.
For obesity and health management, mushrooms become one of the hottest functional foods. Mushrooms are high in nutrients such as carbohydrate, protein, minerals, vitamins, and dietary fiber, and it is reported that mushrooms prevent chronic metabolic diseases, reducing cholesterol levels and have anticancer effects. (Morenga et al. 2010) . And recent research suggests that calcium rich mushrooms help combat bone density loss after weight loss.
Auricularia auricula-judae is high in Ca and vitamin D in comparison with other mushrooms (Han YB 2009 , National Rural Science Institute, 2008 . Vitamin D that plays an important role in absorption of calcium and calcium supply minimizes bone loss (Michelle et al. 2010) . It is considered that vitamin D promotes to absorb Ca in the intestine, re-absorb Ca in the kidney and suppress the secretion of parathyroid hormone (Han JS 2010) . In the studies in other countries (Mauricio et al. 1992) , sufficient Ca and vitamin D supplies increase bone density and it is known that vitamin D is a critical factor for bone density.
And Auricularia auricula-judae protects bone density levels caused by malnutrition and unbalanced nutrition during the diet of abdominal obese women.
For this study, Auricularia auricula-judae was selected as a food that is safe for health and reduces obesity effectively. And also the effects of Auricularia auricula-judae on the blood lipid profiles and bone density for women with abdominal obesity were examined.
MATERIAL AND METHODS
1. Subjects 30 female volunteers aged between 30's and 50's who had greater than 30% of body fat and 0.85 of abdominal fat were divided into an experimental group (Auricularia auricula-judae intake group 20 females) and a control group (C group, 10 females). The experiment was conducted for 4 weeks. A group of participants took on soaking and blanching of 12 g of Auricularia auricula-judae a day for 4 weeks and the control group did not take Auricularia auricula-judae.
Experimental design
The amount of Auricularia auricula-judae (12 g) was determined based on the daily dietary fiber consumption (greater than 5 g of dietary fiber per day) regulated by Korea Food & Drug Administration and Auricularia auricula-judae that were produced in North Korea and sold by Mirak Food were served with meals in the morning, afternoon and evening after soaking Auricularia auricula-judae in water and blanching it in boiling water for 10 seconds.
3 Bone density measurement The bone densities measured by QUS (quantitative ultrasonography) and AOS-100 (ALOKA Co, Japan) while the participants were sitting comfortably, putting their left heels on a foot stand (Barbieri TF 1998).
Serum lipid analysis
The participants fasted for more than 10 hours in the previous day of the examination, they had their blood taken on the empty stomach, and serum total cholesterol levels, HDL-cholesterol, LDL-cholesterol, and triglyceride (TG) were analyzed by a serum automatic analyzer (Hitachi 7170, Hitachi Ltd, Japan) after centrifuging their serum (John D 1992).
Survey of eating habits
Thirteen questions about eating habits were asked with yes and no answers. The total points were converted ; calculating two points for "yes" answer and on point for "no" answer for RESULT AND DISCUSSION
Characteristics of the subjects
The average age of A group was 47.6, the height was 156.3 ㎝, and the weight was 64.7 ㎏ and their dietary behavior was 18.6 and the BMI was 26.4. The average age of C group: control group was 46.3, the height was 154.7 ㎝ and the weight was A group: Auricularia auricula-judae consumption group.
58.8 ㎏ and their dietary behavior was 16.3 and the BMI was 25.5. 60% of C group never drank alcohol and all females were non-smokers. 70% of the participants were married and 30%
were menopausal. 95% of A group: Auricularia auricula-judae consumption group did not drink alcohol, all females were non-smokers, 95% of the participants were married and 30%
were menopausal. after taking soluble dietary fiber, the cholesterol level in the blood for males was reduced by 2.5% and 5% for females, the triglyceride was also significantly reduced (p<0.05) in both males and females. Based on the study by Kim et al. (1992) , it was reported that mushrooms were effective in reducing the total cholesterol levels, LDL-cholesterol, and neutral fat. These reports support the results that taking Auricularia auricula-judae for 4 weeks significantly reduced the total cholesterol levels and LDL-cholesterol in this study and it can be explained that soluble dietary fiber in Auricularia auricula-judae had effects.
3. The changes of bone density T-Score in C group, control group was reduced under the 5%
and no significant changes in T-Score were observed in A group [Auricularia auricula-judae intake group] before and after the experiments. There were no significant differences in the changes in Z-Score for both A group and C group according to taking The study by Rozen and others (Rozen et al. 2003 ) that supplying
Ca had a positive effect on acquiring bone mass and the results of the study (Lee EJ 2009 ) that reinforcing vitamin D delayed bone loss support the correlation between Ca and bone density.
In addition, it is considered that vitamin D promotes to absorb Ca in the intestine, re-absorb Ca in the kidney and suppress the secretion of parathyroid hormone (Han JS 2010) . In the studies in other countries (Mauricio et al. 1992) , sufficient Ca and vitamin supplies increase bone density and it is known that vitamin D 2) *p<0.05, **p<0.01. is a critical factor for bone density. However, while, in this study, sufficient consumption of Auricularia auricula-judae rich in Ca and vitamin D somewhat increased the bone density but failed to show a significant increase in the bone density, it is estimated that the precision of a quantitative ultrasound bone density analyzer used in this study failed to analyze the details of the data since its precision was comparatively lower than a radiation bone density analyzer (Choi YJ 2007) .
The correlation of bone density and serum lipid concentration
Examining the correlation of each variable before the experiment, it can be known that triglyceride had a negative correlation (p<0.05) with HDL-cholesterol and it reflects a typical characteristics of people with abdominal obesity. Considering the fact that 70% of females in A group never experienced menopausal, it suggests that the bone density for females with no menopausal is related to metabolic syndrome. It can be considered the same context with the result that triglyceride had a negative correlation with T-score and Z-score (p<0.01).
Based on the result of conducting the correlation analysis on each variable after the experiment, it is known that, like the results before the experiment, triglyceride and HDL-cholesterol showed a negative correlation and T-Score and Z-Score had a negative correlation with triglyceride (Table 6) . Therefore, if Dual Energy X-ray Absorptiometry; DEXA most generally used in measuring bone density is used to measure more precise bone density in further researches, it is expected to achieve the results that this study tried to get. Furthermore, taking the amount of Ca for females in Korea is less than the recommended levels and Auricularia auricula-judae can be an excellent food to prevent osteoporosis beforehand since they are easily exposed to osteoporosis while taking less plant foods with low Ca, taking excessive salt and leading the excretion of Ca.
In addition, Auricularia auricula-judae prevents cosmetic troubles caused by malnutrition and unbalanced nutrition during the diet since it is rich in antioxidant nutrition, prevents aging process due to the excellent antioxidant activities by anthocyanin, and has an effect in reducing active oxygen generated after exercise.
Above all, as people in today's society want to prevent and treat disease and keep health by taking health functional foods rather than medicine, it is expected that Auricularia auricula-judae proved as a safe food will become an excellent diet food for healthy obesity management for the abdominal obese women.
CONCLUSION
This study is an research in order to examine the effects of Auricularia auricula-judae consumption on body fat of the abdominal obese women by selecting Auricularia auricula-judae as a food material that helps reduce obesity effectively and is safe for health for a long period of time.
Thirty women with abdominal obesity aged from 30 to 50 and the experimental (A) group was asked to take 12 g of Auricularia auricula-judae with a meal 3 times a day after soaking Auricularia auricula-judae in the water and blanching Auricularia auriculajudae in boiling water. With regard to measurement tools, bone density (T-score, Z-score) were measured by a quantitative ultrasonic bone density diagnostic system, the components of blood (total cholesterol, HDL-cholesterol, LDL-cholesterol, triglyceride) were measured by an automatic serum analyzer, and a basic survey for the characteristics of sociology of population, life attitude, eating habits was conducted.
After A group took Auricularia auricula-judae for 4 weeks, the levels of the LDL-cholesterol (p<0.05) and triglyceride (p<0.01).
were significantly decreased. The significant differences between A group and C group were shown in the total cholesterol (p<0.05) and LDL-cholesterol (p<0.1).
Considering the results, it was found that taking Auricularia auricula-judae had a positive effect in improving blood LDLcholesterol, TG, and bone density of the abdominal obese women.
